July 2005 magnetic north declination at center of quadrangle is estimated to be 10.5 degrees west.
(To determine current magnetic declination see: http://www.ngdc.noaa.gov/seg/geomag/jsp/Declination.jsp)
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Description of Map Units

Alluvium
Reddish brown, poorly sorted mixture of rounded pebbles to
bouldcrs with sand, silt, and clay as interbeds and interstitial
matrix. Layers of modcrately wcll-sorted, rounded cobbles or
sandstone pcbblcs are also present. Thickness estimated at
1.0 foot to more than 10 feet (0.3 to more than 3.5 m) along
Catoctin Creek.

Colluvium
Unsorted, grayish red to rcddish gray, angular to subangular
pebbles, cobbles, and boulders of quartzite and vein quartz
with a reddish, silty clay matrix. Present ncar base of the
western foot of Catoctin Mountain and castcrn foot of South
Mountain. Produced by the physical fragmentation of
bedrock and slow downslope movemcnt of that material.
Originates primarily from thc Weverton and Loudoun
Formations that underlic Catoctin and South Mountains.
Thickncss ranges from a thin venccr to more than 100 feet
(30 m).

Weathering residuum
Mixture of moderate reddish brown clayey soil containing
pebbles, cobblcs, and locally blocks of grayish pink to white
angular, locally cuhedral quartz and gncissic fragments.
Appears to be an eardlier soil horizon that is now dissected by
present drainagc. Thickness ranges from a thin veneer to 10
fcet (3 m).

Terraee deposits
Reddish brown to brown, sandy and clayey mixture of
rounded pebbles to cobbles of sandstone, vein quartz and
quartzite. Locally present on elcvated low areas along
Catoctin Creek. Thickness rangcs from a thin veneer to more
than 10 feet (3 m).

Diabasc dike(s)
Dark gray to black, fine-grained diabase wcathcring to rusty,
red-brown, sphcroidal boulders and cobbles. Dikes do not
crop out in the Middletown quadrangle, but are recognized by
linear boulder traces indicating thcir presence.  Occurs
primarily in the western part of the quadrangle.

Harpers Formation

Brownish gray to dark greenish gray, silty phyllitic shale to
highly sheared phyllitic siltstonc with intervals of brownish
gray, medium-graincd, silty sandstone. On Catoctin
Mountain: light brownish gray to light olive-gray, sheared,
muscovite(?)-sericitc  phyllitc weathering to pale red,
moderate reddish brown, and ycllowish brown. Approximate
formation thickness 1,000 to 1,500 feet (300-450 m). On
South Mountain: primarily light olive gray and dark greenish
gray, highly cleaved phyllitic siltstone. 1ntcrbeds of medium-
grained, medium-gray sandstonc and quartzitc occur locally.
Estimated forination thickness greater than 2,500 feet (760 m)
(Brezinski, 1992).

Weverton Formation

Primarily light gray to medium dark gray quartzte,
conglomerate, and metagraywacke. Three members make up
the Weverton Formation. Thesc are in ascending order: the
Buzzard Knob, Maryland Heights, and Owens Creek
Members (Brezinski, 1992). The Buzzard Knob Mcmber is
the main ridge-forming quartzite in the Maryland Blue Ridge.
Owing to truncation by Triassic faulting, only thc Buzzard
Knob Member is present south of Braddock Hcights on
Catoctin Mountain.

Owens Creek Member

Medium to dark gray, medium-bedded, pebbly, ferruginous
conglomerate, and conglomeratic, crossbeddcd, coarse-
grained sandstonc to quartzite. Member occurs on the dip
slope of Catoctin Mountain, and rarely is a ridge-forming unit
within the Weverton Formation. Thickness is 150 to 200 feet
(45 to 60 m).

Maryland Heights Member

Interbedded, dark greenish gray to medium dark gray,
melagraywacke, quarizite, and highly cleaved, sandy,
phyllitic siltstone. ~Mctagraywackes are dark gray, silty
sandstone, with pebbly conglomerate layers. At least one
massive, light gray quartzitc is present near top of member,
but is not mapped separately in the Middletown quadrangle.
Thickness of the member is estimated at 200 to 300 feet (60
to 90 m).

Buzzard Knob Member

Light gray to medium gray, medium-bcdded quartzite with
dark gray, argillaceous layers up to 4 cm thick, scparating the
quartzite bcds. Crossbedding within individual quartzite
strata is pervasive. The Buzzard Knob Member has an
estimatcd thickness of 50 to 150 feet (15 to 45 m).

Loudoun Formation (undivided)
Medium to dark gray, medium-bcdded conglomcrate and
black, tuffaceous phyllite. Lithology is very variable, ranging
from a crossbedded quartz-pebblc conglomerate to a highly
cleaved, polymictic conglomerate with a matrix of flattened
phyllite pebbles. The localized distribution of this formation
may be the result of the original dcposition or omission by
faulting; however, owing to thc colluvial apron of the
Weverton, this relationship remains obscure. The Loudoun
Formation (where undivided) ranges in thickncss from
50 to 150 fect (15 to 45 m) in the Middletown quadrangle.

Conglomerate

Medium-bedded, medium light gray, grayish yellow-green or
dusky blue conglomerate that wcathers light gray and
greenish gray or dusky blue. Contains oval pebblcs of quartz,
quartzitc, rhyolite, and granite(?), 0.5 to 4.0 cm long, and
flattencd dark-colored phyllite fragments, 1.5 to 3.0 cm long;
matrix is a medium- to coarse-graincd graywacke.
Conglomerate beds are intercalated with cross-laminated,
thin- to medium-bedded, medium- to coarse-grained, pebbly
graywacke and thin intervals of very dusky purple, dusky
blue, or very dusky red phyllites and quartz phyllites. Unit
grades upward into pebbly quartzites. Conglomerate mcmber
rangcs from 0 to 50 feet (0 to 15 m) in thickness.

Phyllite

Poorly exposed. Primarily medium dark gray phyllite, but
also dusky blue and very dusky purple phyllites. Phyllitcs
typically contain oriented and elongated, light-colored blebs
up to 20 mm long, or very fine-grained lithic clasts of various
colors. Some phyllites possess dark-colored, planar or
convoluted laminations. Thickness of mcmber is cstimated to
be between 0 and 100 feet (0 to 30 m).

Catoetin Formation
The Catoctin Formation is a suitc of volcanigenic rocks that
consists principally of mctabasalt, mctarhyolite, and
tuffaceous phyllites. Although these major rock types arc
mappable lithologic units, their stratigraphic relationships are
not known.

Massive metabasalt

Characteristically a green, greenish gray, bluish green, or
gray, medium-grained, non-porphyritic, massive to highly
clcaved rock. Commonly amygdaloidal with quartz, epidote,
plagioclase feldspar, or chlorite filling oval-shaped vesicles;
or porphyroblastic with flattened and elongatcd grains or
aggregatcs of chloritc, actinolitc(?), or epidotc ranging
between 10 and 25 mm in length. May exhibit medium to
broad bands that differ in color or texture. Locally
brecciated. Prominent veins and nodular masses of epidotc
and quartz are widely distributed throughout the unit.
Thickness of the entire metabasalt unit ranges from
approximately 200 feet to greater than 1,000 feet (60 to
greater than 300 m).
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Porphyritie metabasalt

Greenish gray to bluish green rock that weathers bluish gray
to dark greenish gray. Very prominent whitc to very light
gray, randomly oricntcd lath-shaped feldspar (albite?)
phenocrysts. Individual crystals or aggregates may range in
length from 1 to 25 mm and makc up about 2 to 7 pcreent of
the rock.

Metarhyolite

Predominantly medium dark gray to grayish bluc, massive
mctarhyolite [Zcr], weathering light bluish gray to dark gray.
In addition to the dominant (massive) texture, two other
textural varieties are recognized — banded and porphyritic.
Flow-banded mctarhyolite [Zcrf] is finely laminated or
banded, slabby weathering, blue, aphanitic metarhyolite
containing somc small (2 to 4 mm), widely scattcred, very light
gray feldspar phenocrysts that make up less than 1 to 2
percent of the rock. Laminations 0.3 to 0.5 mm widc,
gencrally weather very pale orange, modcrate orange-pink, or
yellowish gray. Porphyritic metarhyolite [Zcrp] is a bluish
mctarhyolite with conspicuous whitc, pinkish gray, grayish
orange or modcrate orange-pink, randomly oricntcd, equant
to subequant fcldspar phenocrysts about 2 to 6 mm in length.
May also contain rounded, medium light gray or dark reddish
brown quartz phcnocrysts, 1 to 2 mm long, which typically
comprisc between 2 and 5 percent of thc rock. Total
thickness of the unit ranges from approximatcly 50 to 200
feet (15 to 60 m).

Phyllite

For mapping purposes, phyllite units are differentiated on the
basis of textural and physical characteristics, including color.
These rocks, in part, may be altcred mctarhyolite tuffs.

Phyllite, unit I

Poorly exposed, lustrous, light gray to medium dark gray,
olive-gray phyllite, or mottled yellowish gray and medium
gray phyllite. Commonly contain numerous light-colored,
flattened and elongate blebs from 1x10 to 10x20 mm in
size. Unit thickness is estimated to be between 50 and
100 feet (15 to 30 m). Unit 1 is the lithologic correlativc
of the gray phyllitc unit in the Catoctin Fumace and
Myersville 7.5-minute  quadrangle geologic maps
(Fauth, 1977, 1981).

Phyllite, unit II

Light grecnish gray, moderate greenish gray and very
light gray, streaked phyllite; may be silicified. Weathered
surfaces commonly soft and soapy. Lithologically similar
to parts of the lavender phyllite exposed in adjacent parts
of the Myecrsville 7.5-minute quadrangle (Fauth, 1977).
Estimated thickness between 30 and 50 feet (9 and 15 m).

Phyllite, unit 111

Medium dark gray, medium bluish gray, or light gray
phyllite containing blebs 2 to 4 mm long. Weathers
to light-colored, flat or platy fragments up to 15x40
cm in size. Estimatcd thickness between 30 and
60 feet (9 and 15 m).

Mafic dikes

Typically dark greenish gray to grayish olive-grecn, fine- to
mcdium-grained metadiabase or metabasalt. Commonly
occurs as dikes and sills(?) intruding rocks of basement
gneciss complex.  Crosscutting relationship with older,
gneissic structure discernible in several outcrops. Dikes
range in width from several inches up to 40 feet (12 m).
Thicker dikes may show chilled margins; thinner dikcs
usually have been altered to chlorite phyllite or schist.
Individual dikes may be traceable and mappable for distances
ranging from a fcw hundred to thousands of feet (about 100
m to more than 1000 m).

Felsic dikes
Massive, light gray to medium gray felsite; weathers light
orange-brown. Contain very few, small feldspar phcnocryssts.

Swift Run Formation

Phyllite

Very light gray, dusky yellow-green and very light greenish
gray, lustrous quartz-sericite(?) phyllite that weathers grayish
orangc to very light gray. Quartz occurs as medium to coarsc
dctrital grains either uniformly disseminated throughout thc
rock or conccntrated in thin bands or Icnscs. Estimatcd
thickness ranges from 0 to 75 feet (0 to 23 m).

Quartzite

Very light gray, thin-bedded, laminatcd and cross-laminated,
scricitic quartzite that weathers light greenish gray to light
gray; and medium light gray, thick-bedded, coarsc-graincd,
laminated quartzite, weathering light gray. Locally, a whitc
to very light gray, graded fine- to coarse-graincd, friable
feldspathic sandstone that weathers yellowish gray and
grayish orange. Estimated thickness ranges from 0 to 90 fect
(0 to 27 m).

Basement gneiss eomplex

The basement gneiss complex is a suitc of high-grade
metamorphic rocks that form the core of the Blue Ridge
Anticlinorium in Maryland. These rocks were created during
the Grenvillc Orogeny (Clark, 1984) approximately 1.1 bya
and no stratigraphy is inferred.

Leueoeratic gneiss

Fine- to medium-grained, tan to very light gray, massive,
fincly banded to indistinctly foliated chlorite-quartz-
microclinc-plagioclase gneiss. Very light gray to yellowish
gray granitic rock that weathers very pale orange, grayish
pink, and grayish orange to pale brown.

Garnet gnciss

Fine- to medium-grained, very light gray, finely banded to
indistinctly foliated quartz-microcline-plagioclase gneiss.
Similar to leucocratic gneiss [Ygl], but with scattered
gamcts. Weathcrs light gray to yellowish.

Biotite gneiss

Fine- to medium-grained, very light gray to yellowish gray
granitic rock that weathers very palc orange, grayish pink,
and grayish orangc to pale brown. Usually massive, but a
faint foliation is commonly disccrnible. Quartz occurs in
prominent grayish blue grains. Biotitc, the principal varietal
mineral, is brownish black to greenish black. 1n places, the
gneiss is interlayered with thin, irregular bands or zones of
biotite schist.

Hornblende gneiss

Medium-grained, granular, massive or poorly foliated, biotite-
homblcnde-plagioclasc gneiss that weathers light olive-gray,
pale olive, or greenish gray. May contain prominent greenish
black hornblende porphyroblasts 5 to 10 mm long.
Homblcnde, grayish black biotitc, and dusky green to dusky
yellow-green chlorite contrast with very light gray to light
greenish gray plagioclase feldspar.

Paragneiss

Finc- to medium-grained, tan to rusty red, highly foliated
mica-quartz-garnet paragneiss to schist. Wecathers to a
yellowish brown or very pale orangc, schistosc rock.
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